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(54) METHOD FOR INHIBITING POLYMERIZATION OF (METH) ACRYLIC CID AND ESTER AND METHOD FOR PRODUCING 
THEM 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method for effectively inhibiting polymerization of (meth) 
acrylic acid and an ester in both vapor and liquid phases in a refining column in the production 
process for such easily polymerizable substance (s) so as to make continuous operation for the 
production possible, and to provide a method for producing (meth) acrylic acid and an ester by the 
use of the above technique. 

SOLUTION: This method for inhibiting polymerization of (meth) acrylic acid and an ester thereof is 
characterized by comprising feeding nitroso compound into a refining column for the (meth) acrylic 
acid and the ester thereof at a height not higher than the point corresponding to 70% of the total 
theoretical plate number based on the bottom of the column. On feeding the nitroso compound, part 
thereof is decomposed and the compound rises inside the column and effectively inhibits the (meth) 
acrylic acid and the like from being polymerized. In addition to the nitroso compound, an N-oxyl 
compound, etc. , can be used in combination therewith, thereby more effectively inhibiting the 
(meth) acrylic acid and the ester thereof from being polymerized in both vapor and liquid phases. 
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[ig*Jg I] -hO VitSfaZm^X * > 7 > "J 
7 > tf «*>J:»*oxx?W«flij|j|:* 

& 

[BS*B3] Sc^pvffcdfe*. N-^hov7^ 
a tet* 2 ia«© < -rf * ) 7 * y km** & vzo* * r & 

[14*54 ] KN-^haV7*^t K P*f^7 
<D7>*-$ASt?;t>*. B*JB3I3S© U*> 7* 

[B#*5 ] *c> N - **S/JMk^*tWtf*iC* 
$XOD 7*y^Bfc*CR , ©**7M»2l»Jh 

*&o 

-2, 2, 6, 6-r h^^fc^y^vffcS*^ 
2. 2, 6, 6-r l>^#Jie-*'Ji>>ffc£*£ft# 
£<*tf£C4£4*g*4?*. !fr£«5ia$tf> 7 

R*Q±II**VA?&C&*tftk&'r6. IjHqH5* 

mme i b&b i ^? w*rivwc»«© <>* 

[ 0 0 0 ! ] 

mi* «*: cx-eox * r >i<j>m sihLis&ti t>mccu?><j> 

*©xx*- jioB^ttjh**, fc 6tf icaaasdjt** 
*at&xa<cs& u * > 7 * y aw*,* 

[ 0 0 0 2 ] 

umo&m 7 > y jum>-* ♦ * y ^K^sM^tt 



(2) *M2 0 0 I -3 4 8 36 0 

2 

>. ^fyyfl/^ ^y7'?U>, t-y*/-^ 

7^ , J^H^ft«:«±ft^«at'^. K£fS 
K<fc ->r^4 U*C#i8iffitt«)a#^^t>fe*-Stft^o b # 
^y^i/>, 7*ou^>4»ft&*T*'JH>B 
0 4>tec »*3K«. *&&7 * p H 4'©<a 
i»jS*i»ffc£4S. ■KJ&c*04**A7Jl* e b K, ft 
ig Be®7M*i. *^7^'J^K©**J:*J*>ac»»* 

B. 7*yjUB^IWTO*^(kS*W*^T4. C 
©fe», Cfl>RlfcWAt«IMl/t:B««*ttfiT4iC 
tt. ±lSSJ£^^***fci«H«»^?Af^Ui:* 
*«/. «^t?Chft«H««:*lftl/'CHai**Cia»i- 
BKTC**. 

[ 0 0 0 3]-*, ( * * > 7 * y WfcJ:^©XA 
L/«*4>, ( * > 7 > "J *B«MIfflIBtt 4" 

. a if com dRSrjblfWWfi A & t >tttfcOfl# dt> $ 

[ ,;) o 0 4 ] W*.K, - 9 5 4 6 5 ^£«tc 

It. - h o V ft ^(Difir 4 N - ^ h o V 7 * ^ 

D =^ t^jU 7 ^ > * fc 1 1 *C0» t £K . M»* »S 3 Hi 4 
C <L 4 1 4 b'i M fc S*W>»ai» Jh*ft*Bft $ 
n*Ct»4o S**j*tcj:n^. Bfk^««:raB#cc*Wt8I 

ffl« ».ax«K ^at * c i 7 ^ y ^b^> * * y 

iHK bs^c « 0 trilST 4 C 4 C * ^> 4 l/'C K 

SidPiirit, 7 > y jubkc t>^f-^t>#**j^< * >b 

Hi N - - h n V7 * b K P * ^^7 ^ > 4 

40 4, 

[ 0 0 0 5 ] 

9-9546 5^lft^ia?Jt$n4*Sit, 

©«»4 orftflWAfc*. «t*att««***w» 

4^o^«r*4« 

[ 0 0 0 6]**:, <->?*> 7 * y *Bft £4>B£«:4 

-rnurj:i^. cnrttcnt (-^*> r*y*BW© 

so »aaff OBB-C«*tt±*l*l»*T SlSWf 4 fc 
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[ 0 0 0 7 ] $ fc, 7D f 1/ >q^MaHBBfUe J: -> 

cc. 7*yjl>BSWS?ft*:. SRB, *g 

<DB«Mk**:*fc6ft4 0 flUtt* »K»*«»«:a^l/ 

t?**^ C(Z>fc»tC W&««I»CStt * 0 &SBfc 

fcHMttccfcc* «ad4»B£fl£t a o stn tot 
T4. 

[0 00 8] c&J:^&att*&. o*) r^'j^a 
v £CD«fi$tt4»a>tta^(c fee > timv^ * c i 

flHK>S**cfc« 42£4M9^*«MlffJfCft 

r ? y jub ©x a r *c&a£i»ifc#&*> c ft 6<d&i 
£#&a*g*ft4o 

[0 0 09] 

[■■«rJWfer*feae>«E>*JBl] *#MB4lfc xhnyffc 
t*N-x h PV:?*x,'Ut KP+VJl^S >£ft:te<-<J> 

tt#a»x8t<: ran $ nfcatii^ft < t b-m&m? 
4c ±. tt9NM(citadtMAfn«irr 4*>C'<ta 

r. i^i?«>a^M»**e*c*, ^aa«i 

fc. T**>*. ±SBffl*. TE ( 1 > - (8) W-j 

tr*«<*ft4. 

[ooio] <i> z-huvit&b*mi>x <**) 

7 $ 'J JUBfc *«>x* ^Kr«M«t1»«T 4IK 
mmmo>7 0H4><miT*&ftttT*C tt«B4 

r * . ( -rf * > r > y w©XAf ju©a*i» 
[ o o i i ] ( 2 ) h p v tested 

OfciOT*4. ±5S (1) Ett® 7*»MK 
fc<fcCK-<Dx*^.'UG>a£E8ih*a. 
[00 12] <3> ItxhDyfkSlW*, N-^ra 
y? *xA>fc Kp*^jU7 5>*fc&*fl>fer&4, ± 
12 < 1 ) * tckZ < 2 ) fift® * > 7 * 'J AKfcAP 

[00 13] (4) J*N-xhPV?*iJlt KP* 
*^7 * N - - h D v 7 * - )l t Kn * S/jl 

7 £ ><D7>*x«54*e*4, ±12 (3) 



(3) 4*652 0 0 1 -34836 0 

4 

4? ) 7 * "J )l>®i<$J: tf*©x*7M»3f*lh#£. 
[00 14] <5> N-**fJHfc2**tWI 

Skva? 4c<L**ff&£T4, ±k < i > - <4> o 

C^T'n^tdlEft© U * > 7 * "J Jl/KfeJ: O'-C-oc-xxr 

[00 15] <6> N - **^UfkotttC» N-tK 
P*t>-2, 2. 6, 6-^h7>'^t^'U'Ofk£ 
2, 2, 6, 6-*h5-tf**fcT^yt>Wfc£* 
4€:rt»$'i*4C4*ft«ir4, ±B<5)I2«4> 
10 {> #> T* L>*BfcJ:tf*4>x*^©afrFM* 
& 

[ 0 0 1 6 ] < 7 > N - **S/JMkS#l**tM*35>JK 
tt«aSRJ:»J±»^^*^r4C4t«lltt*4. ±13 

( 5 > s fcti < a ) e«K> < * ) 7 ^ y .WBteefco'-e 

[ 0 0 1 7 ] ( 8 ) ±!a ( 1 ) - < 7 ) M'TtXiy^C 
lEi£<E < y * > 7 * y ^K4$J: W©XAf^©S^ 
Jk*tt*«3fiXeKl*trCi«:«lt4'r4, (>^)7 

20 [ 0 0 18] 

&ffl^»r (>'^> r ^ y^feofco'^oC'X^r^^tSM 
^S^4 ot:i&Sa&RI»© 7 0«Oi4lIKT^6WW 

x ^>Koa-&F*±*Sr'* 4 0 

[ 0 0 19] ±&o>£± < . *»H*6t*, x my ft 
( jit > 7 * y JlKft 4T0)KBX« , C<Mf t& C 

<D <> y >) T^VJUBtoAtftflDX^^iUOa&tlftjh 
r4ff««r«JT4C43>ito^-5fe. 4*tc % ttM4W>i|t 
)S»]^fE>^x h p y (t^«l€Mfrr 4 i> «MWSCMW* 

*-c»« u x ff *>nfctt^^.«»^. ?5m^rt £ ±n o 

4M>a^<rM±T4C <t^C*4o 

[ o o 2 o ] ate, **w^te^r«. rfsu j 
KB. sfc8WS-*n4o cctc, rjEBj <tii. 

40 * US* ft 4«»ttfi£»«: SSIT 4*^ 

^T4a***c«^^tBCC^T^iS*C^fe<)C'4-r 
[0 02 1 ] *£H!4> ^> T^'JABteAtf^x 

x^^<oa^F*±*fti*. < ^ > r > y ^B**<fccx* 

OX^-7-^«r«S^4^. «««|*! t Cft^4a*€: 
lft±T4<>^C*4« & «Mt«il/r 
JCdasM^fey. # ) 7 * y ^B4»«fctX*<DX^?A 

so XA^twao, afck*e«3if 4awr-ffiH5ft4^ 
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[0 022] Ctl^OWS^tott-S <-**> 7*y,'U 

Hte*tf*<w;wutt«^W:. r^'JjiB 
[ 0 0 2 3] *^wr-«fflT4- h □ vft^tti uri* 

>fecfccy-eo7> j e-c»Afta«f*i/v» 0 tt»«Fto& 

[ 0 0 2 4] ♦SSH'Ctt. cn«rt»«|»CS>iS*lll*6* 
^ U *U L * I* 'J *' 4 ? ^feWtt'S'* 

*i*wcfc«*s. h a vit^^^scca^n 
&. «fc*j»*u<iaffli»BBfco3owaT* 

0<kt\ 0KElT4>tUrc*& o fete, tttc, xhay 

k« . tti«s®i$«flj&£ £ £ r t£e§M8««> 5 o - 
7 0 KOIUK^ 6 fi^f h t , $f gte J: cxattBc tett & 

[ 0 0 2 5 ] *^tctec^C«tt«©«j6«J&SjSi 1/ 

tr«aitH»©7 otiottBKT^fe- h o vft^ftt 
irr*«><!>b»aw*ct*juii 1/^*61?**. tm 

«UWSt«fc» t -hoy fk^©£JM£tt*e*> -j 



(4) W200 1 -34 8 380 

o 

[0 02 6] CCA^ftB-hDylbSfctt, C^g 

«w>. *fe^©m«tta+K:d*n-&flj»4B»)ws 

4to«ttflll«:tijS£ l,TttElftRfMD 7 0 X©t4BWT 

ftfbfcJR. ^h>, **r;k RS^tf^ti*. 
-hnvfk^fel^N-- hoy7*i*t KDf*7S 
>©7>*-*Aia©*S£i*, jSWCflXc***** 

T^4*^»4>B*l/<. W*»*l/<ftc^ fete, c 

t:*><fcl* 0 S^c. tttWt^Aad«ft:xhay|bd4liA 
20 <ffl*6l*^hoyfk^«Sir«?([t8SA, ^T^fcii 

[ o 027] *$MrtMH^ifiins h n vik^ 
^•(«ai u*ci*«tcaw$n*ii>«'"Cttfe^^ s& 

f htf, «ttM4wtt- h o v f tetttfttftt 0 - 0 0 0 
5-0. C5!H*t, W*U<1*0. 00 1-0. 0 1 

^jtflUbH-^-cfec^^t?**, fete, ftihav 
ft^««i«wi6Dftfrt?^fe< <i; k*oc— Si5#»a?u 
30 ftw^ftoaaK j: r« ( 4? > 7 * y jib* a:<om 

y{k^#flW[*0. 0 5gSW,TiT^C4T'. s^E 

[0 02 8] fete, **flB-Ctt, -hoyft^cJJD 
^. N-**^fk^*. 2, 2, 6, 6-rh?^* 
jU^y^WfcS*, N-tKP+^-2, 2, 6, 6 

- * h 5 b'^ y ^ib^n, ^ * ✓ -MbS4», 

&X-*Zo ±ld<DCt< . - h a v«bS4M>9WMicc 

M« ^ci x*«c« iitc te»«<->f*>7*y ^ 

[ 0 0 2 9] *WHt l »r»6n&N - ^^v^fb^cc 
^^cti^tc§f]piife< . H»ccf i^fk^4wca^l» 
Jhail/Ttt6*ir^*N-**^fb^*'C*W«' 

rtiiJBi^c^r*^* cnfe«)fe^<>. tis^ 
{i>r-^$n^2, 2, 6, 6 h^>*^tr^y 

[ 0 0 3 0 ] 
so Ubi] 
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H 3 - 
H 5 « 




1 0 0 3 S ] C (OX *> ft~ h D v ffcStttc N - * * t')l 

*wc As s ate ^ > r - pm&&m*mz $m* 



[0 03 1 ] (&KU »k RMiCHOH, CMC 



H,OH CHChUCH*OH. CHOCH.OH. CM ^r^««$n^^^-.^^S^^^^ 4$ 



2, 6, 6-^h7>*^fc"^iV**t','k 4-fc *«+r'+^ail?tt&^T£^^D» (2) U»«> 

Fo*i'-2. 2, 6, 6-r UjtfbWJVs* i|f^(6gtcj: ^m^S^^fft^lcc^t?, 

4, 4* , 4^ -hUX- <2, 2, 6, 6- U^»&|»Jh«*«ISt'*CCtti|rta^«fc* 

1 ■*fcti2WLh*A!<r>6C 4#»* W*. BW^r4^Ka^^«tc«d , C**a^«jWl<l 

N-5f+^'Kb^5iL/C£, 2, 6, 6-f h7^* ■ < C*&C4a£^*»6t)&. 

jUt^U*>y*=B'Jk *fcl*4-b [0 03 6 3 N-**^Wk^lrtttt*t?*&&», C 

2. 6, 6-^h5***b^ysV**S^*ffl^fc n£«««rtK#J6?*^ 

[0032] *^t?*«Sft*N-bFD*i'-2, l/C«, m«*^^^4tS^2P9^^^<!: 

2, 6, 6-7h^**e^ys>Wb£*©f«W4 #S«tf £*H£iS«tfti* «rttafi&**ftS^TCC 

l/Ctt, !, 4-*bFP*f-2. 2, 6, 6-rh 8KfjS(t?#* «tt*rtiC*W**Mkfr. tttStft 

?>?<Ut^L>^>, l-tKD+^-2, 2. 6, 6 #|4»«J:^rC®^tt-f«Katt'C***>©'Cttl* 

Cft6N-bKD**/-2, 2, 6, 6-r iM*&ltM&tt±1IWt£Whh. 

e^«JS»fk&««tiWarc4>, ft«^tiC2«eLLfl«0 [0 03 7]*:*, N-**^fk^l«W»CiS«S 

r4>ffli*&ct^t?*4, 30 tt-cWM-itt*, ■fki/*;*»'C. *fctt»fbufcl* 

[0033] *5WTttfflSn62, 2, 6, 6-rh ^JHUSKftE I, 

yji?)lV*<)V>\tiM<QmVitbX\t, 2, 2, [0038] A*!*, «¥UfcttflrcfP«**4*fti 

6, 6-f l**>*,'Ub^'Jt», 4-bFD*f- i/Ctt, aaa^cc»SJj|ja(tiS**or«tt«:i/«: 
2 . 2, 6 , 6 - r h y m &< ij s> «S4««'«1ISP^6^T4^, tti^Ktf 

-bFD*t/-2, 2, 6. 6-f h7^*JltAij>:> ?-®»47«tt:J: -?lTi*. £«&JtS«l£:*tti§ig*:2 

>fbSft*>2. 2, 6, 6-r h ?>?A>t^'J^>ffc >9 f >*-rttt«:ttiW/'C4dl*r, CftK#*tt«>gffl 

ib^sws ft c©^ftiS£Ki;*:iS ux®mziti>£ J itcuxi>&\,> 9 ccDJ^ccrftt*, 

KOON-^ + ^Mk^ftooieJBtcJ:^^, 0HfCN-b 40 a^y^-ftCDa^bSJiKlttJhTaci^**. 

Fa«/-2. 2, 6, 6-r h^^b^'J^Vfk [0 03 9]*^ BHkl/fcWltWffl31*4*ttil/ 

2 , 2 , 6 , 6 - h 7 -rf t ^ U ^>{b^4M fi*. «««<Z>«lH»^>a >r 

*»f ffl 1/ fc C 6 K ft 4o >^ - rt mp 1/ r H 4o 

[ 0 0 3 4 ] Wtc^ h o V|k**i*«lN [ 0 0 4 0 ] SK> «(kUfei**T?fffflS 1*4^*4 O 

-**VAftft«, ltC7«^XN-b FP + 5/-2. rv*. S^S*±*«rafk*3fctiffSUfc^&. 

2, 6, 6-^h^^*>Ut^U^>(t^^2, 2, 43>f t >^-i&a3iT4BgSia8Srt^«ttb*C«'& 

6. 6-r Y?»*>\>V^)l>s\tetyk&m?>Ct **Xi>X\>>. 

iMt$L,l> 0 CtlfeOfkatttt, #<ra«tcfec^C (>* [0 04 1 ] ft4d, ±&S£ttiktt«&«H' 4Cia>t? 



OCH.CH.OH, CHCOOH, *?d*C = 0=£?n 
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■bf>. t»,'Ux>. I'tO^^y, 

-^*^>, ^^>^. cn^^^^w^n 
flfEi«»JE(fcr4fc«>, wilt ft*. 

[ 0 0 4 2 ] WWCRfc 0M * ^ * ✓ -MlGta 

cc n - * * !/*fk&fe*» J: 7 * ✓ ? 7 i> x 4 a 

[ 0 0 4 3 ] 7 * ✓ ^T^Xte** UtTtt, 
<>> >S>*) 7 * / ?7 S>>3«W <t**r 

n* 0 cn^7*y*7^>(fc^4Si*2S«±^3 
[ 0 0 4 4 ] ^k^ttttBAftffi*****: 

[0045] ffllx.lt H*40ri*»KWH3tlT, « 

Mrs. toksatf^ren*. ctiwawa- 

[ 0 0 4 6] V7b*>W**1j)to< s >©aiii or 

it. m»*, ^*jh>***a><5>bw, 

d t r*s> * * t> >l>> < * >BM) t x * >l ^* 5h^7 jU 



[5) 4*H2 0 0 1 -34 8360 

10 

— ■©anar-fc ->r <> J: < . ~flia>astt"cab i J; 

[ .;) ,;)4 7] -?>^>ttft^B»4 l/C^, VTb*)W 
*t^,'U.»V5 >B^>y/> (7.'U*^fili->f x* 

20 >^>, »K^>^. *>*>K^> 

*u>s>7^>HB»©-7>^'>4^^if^n. cn 

30 [ 0 0 4 8] ^4o\ *JWClt, 7 x ,/-JMfc£«, M 

*e> jRA u r ^> i/ , -eti^enp w ^ mmm^^ 
*»T4c4t % c*4 0 wa^«tcte$&^>#>*& 

50 l/Tft4>gaft^«ftlifllriS3RT4 0 
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[ o 049] a a, *OTcttH¥&*^Ajttt#'en 
<K- a t * r t . «rt 1#S6ft * Bfc i/c ^ftT 

[ 0 0 5 0 ] *E«0g£ttih*fti*. fx «Kk£ftQ 

t'cifttcisiwi' <-**> r^UBteJCH-o 
xa*^«c^tait*4C4#'cas, r*y*Bx* 
7*40X1*. 7*«*B>*Jk 7$"JJUHx*Jk 
T$i))\>W7?>\> s 7*y*B2-x?«i^*i'*, r 
*»JiHB2-fc kp*s/x**, r*y*B2-t kp 
*f * p 4 i/T*f6n, -rf > > y * 

m^zr&tum* j**tv)m*?>\>* -rf * » y a 

B7'?»k jf*>yjUB2 -t KP*fx**. 

■J *K2 - b Kp*Wp bTJHPJWI«J**4 t/CW 

[0 05 i ] mztnskismtuxit. m\z, m»MB 

wprrnra, ( > * > r * y >\>womws* < > > > r 

* »J *B 4 ( * > 7 ? D *B4»B9 
4»«»4<D»fB«*^8iRSI«. 7 * P H 

s&Bieicte^r, ±M£i»jt*i* ( * > 7 > y 

*R4£ffS1*tit*At', 

[ 0 0 5 2 ] x h p y fk^ttfc p ^M^tt±#J©SJtft 

ffftff e A c/c Sfisisis n, ^tcp^t* $ na * 
ffii^n«s^MiUK>tta<: r^y^Kfej: 

V*<OxA?-*0!&X&itiMiCituxZ^ 1 5 0 0 p p 
m (MSSIt) 4TW&M541/U ■*<E«£l»Jk« 
©»* Ul'ttfliBl*. N - **i'Mt£Mt* ✓ 
SEs&aSKtt b 1 -5 0 0 p p ill. -?>#>l£{k3- 

ft. **^l«*fk^ft«*^^-©lJWJUltt:»i/ 
l*-2Q0ppm, 2, 2. 6, 6-^h7->f^^fc^ 

y t»ffc^ft. **w*x hpy(k&fta>»^tt i -5 

0 0 p p mTT'&<£>o 

[0053] CCt^*«3Btt&tt, ffiBH© y* 

* ? - tcim* 6 ttfcftsa: fco r > 'J *M ? ~-c££f 

tt\*B*^T4±t«BttHT4a&**'C*4. 
[ 0 0 5 4 ] a 4a, *JMBt?tt, fi£HfJhiW4 

«IS*j*4 L/C«xT w<ry > y&icj: *K < > * ) 
7 * y *Bte cfc CK-<?>x * ^'l ccitikflA 3 & J: c * 
i/. <&*u*. |fto«iiK»»i^3KK«t? r 
'J *Bte J: *G>x A **ttBB«K:»A £ tf't *> J: 

y # XMXvm 9&tf>i*x 7 - > <^ 'J > 

r * y A4Mfc«*<&xa *ju<wff.ss»scc» 



7) 4032 0 0 l -348360 

12 

0. 1-1, 0«SKffiKiR^^&C4^fl«U^ 
[ 0 0 5 5 ] *JWCD»Ztt % ±&BB0> U * > T * 
»J *Kte <* VZ<DXA-T ^©Kdl»±*S*tt6IfitC 

£t?c4&«s&4f r^yjiB*&tt^«o 
x^^olBS**^**. 

[0 05 6] T*y*Bte«fctf*Qx**JM* 
2|fet/'CH&*ti 1 -«^«*fj*atBKfkSJ6B«:** 
< . ISIiftdBV. *»ft»(IS*, » 

B^giS, x^^jlsjsb. »*«a4'4»sn*»a 

[ o o 5 7 ] cn6<?>ia^^sh4t*»«®*fr 
a. *<!>ii»Katt**«>W^ft«J:-5t:ic4ft 
o. -««ictfw&c4tti?*tt(f». i/^t/awfe, 
^nrttt^ (Pt#> 7^y^B«:*^s^c}6*.i/ 
& < ^ y j? ) y jiB«*iS?to^6**tt*r**»ifl 
*». *fcii<:*tccmA 4 C7JUf c fc K 
£&R6 iWrr 4IH»»j|B«Kc: te t 

*> 7>yjiKW«*J s «sto^*fe», ttfk^ft 

fib's* 

[ 0 0 5 8 ] *«SH«D»attJh*ft**tt< 4^>-^tc 
^ (j<*> 7^yjuB©l»*?*'C« 1 fltivsKtett 

4M SftO#fe4 «:ttJh 1/-C p«84 "C * 4 

l**0X»ft< . «JW>«**rt±***C4* , C*4, 
C©j*t?, <->f>) T*y^BteJ:»*«>x^ 

^cwKjfi*tt«:te^t:«. KSSlB-CftlB *h*«t» 
te ^ tr* tien±K**Mi!«>B fti»jh*tt*auB 

Stl4C43M?«l/^. 
30 [ 0 0 5 9 ] 

4, 

[ 0 0 6 0] < nfotii 1 > *c b* u > 4 9TttB*aiT 

^ittftteiffiSiSa i occflMftotrtfiiiMiBfti/ 
trufcr > y *Baw#^ 7 > y ^Bii^l 2 0 cc 
•xu, *4^$^r7 ^ y ^B€ t/ 
fc. cor ^ y ^B^WS^tci w««4 7 > p u 
4 >*i**n-ci»fe. ^7 ^ y jbBS*isa«:7 >du 

-Y>a»«3i)«CaffAl/. 7>PU^>tttftS*, * 

40 3 0 t BB3 . 0 nm% *&t* 7 > y ^k*s« 

[ 0 0 6 1] C0D7 * y ^K*jgfft€:6l»5 018. BH 
Bl 47mm©^>U^8(V-yM/-<:«it. 4g7S 
BKBtt*te<fcCHB8ia*tt«, **»Bw:BMWftflf 
teAtfB^lfr^iHttA*. «*B*c:«lSa*eaily«te 
J:VB^I»lhMiK\*«rflX.fcrta 1 0 5 mmCDM»» 

> >JAnKlkC[>BB«r?f ^fc. 

[ o 0 6 2] mutcm^±mo>^ T 9 y *B£ 
50 #«MiSK:»UC, 4-tKP*t/-2p 2, 6, 6- 
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-T 00p pm. l, 4 
-l>tKP+f-2, 2. 6, 
>:>>20ppm. 4-tFo*S/-S. 2, 6, 6--? 
h7>*,'bb*^'J*'>2 0 P pm, h DV3*i 

-"Co N-^huv7 X ^^t KD*s^jir *><E7> 

©&£^£K^,T0. 3*ft^©^*!B*?:«J6 
itt. £SMft*«4 OCD'JjK^ 7-4 2?fcfcjJB* *nfc 

[ 0 0 6 3 ] ««S<£HS^*$W&agtf!«lt, ftttAMt 
«4 OGrf&fflfift 5 0 llttWK 1 0 5 *C, «WEE* 
! 7 Oh Pa. ffifetfc <¥(MSfcD«BS«£©£*: 

o- 0 2sa%. •e<j>*2. ssfixttwi,*, 

[ 0 0 6 4] ±ffi^frC«j»»at*S4 0 & 3 0 Sfelii 

[0 06 5] <*fe«2) *te«iK4^T\ N-^h 
DV^x^JUfc FD**^7* ><D7>*-£AS<D;jc 

«8<^AttB itioii 
[ o o 6 6 ] c cpAfr t?Ktt9Ne«4 o 1 3 o a mm 

[0067] (*te«3) S*fefl!Kfct'T\ N-^h 
DV^x^-Jlt KD* V »U7* ><£7>*-£Aig<D* 

[ 0 0 6 8 ] C (O&ftX'^mW&A 0*3 0 BfSiiSS 

[0 06 9] <JK*fe«4> #)m\Kto\.>X* 4-bK 

d*S'-2, 2, 6, 

i'Jk 1, 4- t'b KD*i'-2, 2, 6, 6 -7^h ^ 
->t^*tf^yt»toJ:iy4 -fc Ka*f-2. 2, 6, 

6-^h^-rf^*e^yt>^*«6JBuac*«*>OK:, s> 
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30ppm, >'W KD + />1 OOppm, 7i/*r 
5» 1 0 0 P pm&ttJflt/. *J7*A>W'*i?A'J<$> > 

[ 0 0 7 0 ] C CD&fr t?*»alt«4 0 * 3 0 BHUHI 

sew* ic^. i tmm<o&&#mm*>iri. 

[0 07 1] (Mi«i5>MhlM4^te^t:. N-^h 

ici/CT* y^B^«a©«tS»31fiBiICtfT-?te. 
[ 0 0 7 2 ] C ®^l?ft*»««4 0 £ 3 0 BIHttt 

[007 3] («te«6> **6«4^4dC*t:, N--h 
PV^x^Jk KD + *^7^ ><7>7>^^CAiM{?>^ 

raoc-2 5 ^©(SStcaM l/fci^fk*. *ft«4 t\m 

Kiutrr > y*B**»«>i«MKH*fitfT-5ft:* 
[ o o 7 4 ] c t?ttj«»*i$4 o * 3 o ar^M.^ 
seufc <t c ^ . ^*fe«4 iintto^^^ff^n, 

30 [0 07 5 ] (tb«Ml ) «ft«(lfi:4*l*t:, N-^h 

i iFJ-titc l/c 7 ^ y juv««ft(^ffiRa3iC^?f ^ 
fc. 

[ o 0 7 6] cvmvmmm oommmj 

?E>*VC I * fc^. RttB^K 5 0 a Jt 0 jbNI 

[0 07 7] <tk*2«2> *ftfl4Kfe^r, N-^h 
DV7*-.'lt KD+^7^ >C07> j e^0AiMC?>7K 

[ 0 0 7 8 ] C CDft4t?fttt9NI44 0 * 3 o ar^ii^ 

*W 6nr c -fc3W, liEiMttft 7 a s j; o «rtcDEias 

aMSaOSn 8 a gec I tB£«:tll«tf « C i J«|IBK: ft 
so tc. KtMU KB«o««iifi(l«:ff^te&c«. 
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[ 0 0 7 9] 

rtOSWtc £ & W»K Kit? 
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[»«c[>um) 

! O-SISB. 

2 0---r»y*Httfttt. 

3 0-T i^DM>«. 
10 4 0"-|«Htt*«, 

4 1 »m 

5 0 

5 i~r 




1 #3£ttB*tt*t|*l 



1 t&C£ttB*tttt|* 
F # - A (**) 4H006 AA02 AD11 AMI BD21 
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